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WIRE PASS THROUGH SEAL WITH GROMMETS 
Background of the Invention 

This application is based on 60/417,391 filed 

October 9j 2002 and claims - 

This invention relates to the art of seals and, more particularly, to a grommet for sealing 
electrical conductors extending through an opening between wet and dry sides of a substrate: such 
as a watersWeld component. . 

The present invention finds particular utiUty in connection with sealing electric wires in a 
wiring harness extending Ihrough a waterishield m oni the inner panei of a vehicle door. 
Accordingly, the inventiGn mil be illustrated and described in detail herein in connection with such 
use. At the same time, as vsdll become apparent hereinafter, it will be appreciated that the invention 
is applicable to the sealing of wires relative to the opposite sides of other substrates such as panels, 
plate Gornponents, or the fire wall of a vehick . • 

It is laiown, as shown in cpmm 
provide siirface protectors or watjsrshields on the inner pan^fels of vehicle doprs to protect the inner 
panels against the infiltration of water, dirt, dust, air, or the like. Gerierally, the? shields are in the 
form of thin, flexible sheets of plastic material, such as polyethylene, having a peripheral coiitour 
corresponding to that of an inner door panel of a given vehicle. The shields are joined to the panels 
such as by pressure sensitive adhesive or other suitable fastening arrangements and, in vehicles 
having powered equipment such as windows, door locks, rear view mirrors, and the like, the 
electrical wires or wiring harnesses for such equipment pass through the watershield, whiereby the 
conductors need to be sealed relative to the opening therefor in the watershield so as to preclude the 
ingress of air, water and dirt from the wet to the <iy side of the shield. Heretofore, the opening for 
the conductors has been provide^ by cutting slits through the shield or, as shown in the 
above-mentioned U.S. patent 4,957,803 by providing a pocket comprising a plurality of closely 
spaced corrugations extending about a central opening through which a conductor extends. A 
portion or portions of the corrugations adjacent the opening are adhesively bonded to the conductor 
to optimize sealing therebetween. 
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The mere provision of slits in the shield for wires makes sealing across the shield extremely 
difficult, whereby the ingress of air, water and dirt across the shield to the dry side thereof remains 
a problem. While adequate sealing is achieved with the corrugated pocket arrangement described 
above, flesired positioning of the conductor ends relative to the opposite sides of the shield is 
5 ' difficult to achieve because of the presence of the adhesive about the ojpening through which the 
conductors are passed. Further, if it becomes necessary to remove and replace; the wires, the 
* adhesive bonding between the pocket and wires resists reparation thereof, making such renioval 
; difficult and, possibly, resulting in damage to the shield. Still furtiher, if there is an electrical 
■connector oh an end of the wir^s which is diametrically larger thai) the conductors, assembly of the 
10 ' wires with the shidd becomes diffi^ 

through the opening prbvided for the wires and, if the latter is enlarged such as by cutting, then 
sealing ofthe enlarged pocket opening with the wires can be . ; r . 

Summary of the Inventioq 
In accordance v/iAi the present invention, a sealing arrangement for conductors extending 
15 through an opening between wet and dry sides of a substrate such as a watershield component 
includes a grommet by which the fore^^ 
: ■ the prior art are advantageously minimjz^^^ or overcoine; In particular in this respect, a sealinjg 
arrangement in accordance with the present Invention includes a grommet which can be 
preassembled with a wiring harness and positioned relative to a connector on the end of the harness 
20 so that when the shield is installed in a vehicle door panel the grojtnmet is accurately positioned for 
sealing engagement with the shield. Advantageously, the grommet provides for the wiring harness 
to have an enlarged eleictrical connector 6h one end thereof for passing thrbugh the opening in the 
shield while, at the same time, providing for sealing interengagement between the grommet and 
shield in connection with the motmting of the wiring harness and grommet on the shield. This 
25 advantageously enables the shield to be mounted on a door panel prior , to completing the 
interconnection between the grommet and shield which is achieved by pushing or pulling the 
electrical connector and con-espondiiig end 

toward the dry side of the shield and then pulling the grommet into sealing interengagement with the 
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shield. In accordance with another aspect of the invention, the grommet, which is of a resilient 
material, provides rigidity for the support of the wires relative to that afforded by a plurality of 
pocket corrugations while, at the same time, enabling both axial md lateral displacenient of the wires 
relative to the shield to facilitate both 
5 relative to the shield and door panel as may be necessary to accommodate the wires in the door 
panel. Still ftulher, a conductor mounting and sealing to 
advantageously fac^itates 
damaging the shield, should^ s^^ 

It is accbrdingiy an outstanding object of the present invention to provide an improved 
10 : sealing arrangement in connection w^^ 

a substrate such as a wafershield component exposed to different environmental condition^ on the 
J opposite sides thereo 

Another object is the provision of a seaH^ 
includes a gfommet whi^ conductors having an enlarged 

15 electrical connector on one end thereof relative to a shield pomppnent having an opening 
tibereth^ 

StiU aiiother o 

wires relative to the shield while allowing axial and lateral displacement, of the wires relative to the 
shield. . 
■ 20 Another object is a provision of a grommet of the foregoing character which enables the 

S(eaUng interengagement between electrical wires, a wiring harness, or the like and a shield 
component to be achieved quicker, and more e 

the obtaining and maintaining of a desired sealed relationship between the wires and the opposite 
sideiS of the. shield. 

25 Brief Description of the Drawings 

The foregoing objects, and others/ will in part be obvious and in p^a^ 
hereinafter in conjunction with the mitt^^ 
iUustrated in the aceompatiym^ 
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FIGURE 1 is a side elevation view, partially in section, of a gromniet according to the 
invention and showing the grommet sealingly mounting a wiring harness relative to a w:atershield; 
FlOURE 2 is a front elevation view 
FIGURE 3 is a sectional elevation view p^^^ 

FIGURE 4 is a side elevation view, partially in section^ of another embodiment of a grommet 
according to the invention. ' , :: 

Description of Preferred Embodiments 

Referring now in greater detail tp the 
illustrating preferred embodiments of the iiivention oMy, and not for the purppse pf limiting the 
invention. Figure 1 illustrates a wiring harness 10 mounted pn a wat^rshield 12 .by means of a 
grommet'14 which is also shown in Figures 2 and 3 of the drawing. Watershield .l2 is of a suitable 
plastic material, such as polyethylene, and has wet and dry sides 16 and 18, respectively. The shield 
is provided with an opening 20 having an axis A and, preferably but not necessarily, opening 20 is 
surrounded by a plurality pf corrugations 22 sinjilar to those described in the aforementioned patents 
and which provide added flexibility for the wiring harne$s inoimting. W harness 10 comprises 
a plurality of electrical cipriductprs 24 wrapped in electrical tape: 26 and having aii electrical 
connector 28 on the end thereof which is on the dry side of the shield. It will be appreciated that 
'cpimector 28 can be a male, female or combined connector for electrically connecting the wiring 
harness with a mating connector in the electrical systerR of the v^^^ 

Grommet 14, in the embodiment illustrated in Figures 1-3, is tubular and preferably 
cylindrical and is made pf a suitable resilient material such as rubber or an artificial rubber such as 
neoprene. Grottmiet 14 has ah axis 30 which is coaxial witji axis A when the grpnmiet is mounted 
pn, shield 12, and the grommet includes axially opppsite first and second ends respectively in the 
form of a tube 32 and a flange 34. End 32 is pf a diameter for receiving and tightly interengaging 
with wiring harness 10 and has a semi-circular finger tab 36 extending axially outwardly therefrom 
and an inner end 38. The grommet includes a wall between ends 32 and 34 comprising first and 
second re-entrant wall pprtions 40 and 42, respectively, which face end 32, a first epnnecting wall 
portipn 44 between the re-entrant wall portions, and a second cpnnectjng wall portipn 46 between 
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second re-entrant wall portion 42 and end 34 of the gronmiet. Re-entrant wall portion 40 has axially 
outer and inner ends 48 and 50, respectively^ and is defined by a radially inner yi^all 52 extending 
ftom innerend 38 of end portioii 32 and arMially outer wd^^ the axially outer end 

of cpnnepting wall portion 44. Second re^entr£int-wall portion 42 has axially outer and inner ends 
56 and 58, respectively, and is defined by a radially inner wall 60 extending from tjie inner end 62 
of connecting wall portion 44 and a radially outer wall portion 64 connected to the axially outer end 
of connecting wall portion 46. 

' As v^ll be appreciated fi^^^ end 32 of the grominet, the radially inner and outer 

walls of the re-entrant wall portions and coimecting wall portions 44 and 46 are Qpaxial with and 
generally parallel to axis 30 of the grommet. As will be further appreciated from the 
second re-entrant wall portion 42 is radially putwardiy of first re-entrant wall portion 40 and axially 
offset therefrom in the direction from end 32 towards end 34 of the grommet; Moreover, the radially 
inner and outer walls of the two re-entrant wall portions and end 32 of the grommet are of the same 
radial tiiickness while wall 46 has a radial thickness at end 32 which is several times greater than that 
of the walls of the re-entrant wall portions and end 32. Furthermore, connecting wall pprtion 46 has 
radially outer and inner surfaces 78 arid 80, respectively, which converge relative to axis 30 in the 
direction from end 34 toward end 32 of the grommet, arid outer surface 78 converges relative to inner 
surface 80 in the latter direction for the connecting waU portion to have a rad at end 56 

of re-entrant wall portion 42 corresponding to that of radially outer wall 64 of the re-entrant wall 
portion. Connecting wall portion 46 provides rigidity and stability for the grommet relative to shield 
1 2 when the grommet is mountecl Aerepn, and end 32 and re-entrant wall portions 40 arid 42 provide 
for the wiring harness to be axially and laterally displaceable relative to wall pprtion 46 and the 
shield. 

Flange 34 providing the second end of the grommet is a radjally outwardly extending 
peripheral flange having radially inner and outer peripheral surfaces 66 and 68, respectively, and 
axially outer aiid inner planar faces 70 and 72, respectively. Surfaces 66 and 68 are respectively 
diametrically smaller and larger than the diameter of opening 20 in shield 12 and, in the einbodiment 
illustrated in Figures 1-3, connecting wall pprtion 46 is provided with a radially inwardly extending 
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peripheral recess 74 adjacent innerface 72 of the flange. As will be appreciated from Figure 1 , recess 
74 is adapted to sealing interengage with the peripheral edge of opening 20 in shield 1 2 and, fpr this 
purpose, the recess includes a bottom wall 76 for engaging witii the peripheral edge of the opening. 

Figxire 4 illustrates a grommet 1 4A according to the inventioh which is diinmsionally smaller 
than grommet 1 4 and, with one exception, is structurally identical to grommet 1 4. Accordingly, parts 
of grommet 14A corresponding to grommet 14 are identified by like reference numerals in Figure 
4 of the drawing. With regard to the diniensional differences, connecting wall portion 46 of the 
embodiment shown in Figure 4 is axially shorter ttian that of connecting wall portion 46 in the 
embodinient of Figures 1-3, whereby the overall length of grommet 14A is shorter than tiiat of 
grommet,14, and the radial thickness of corinectingwdl portion 46 adjacent face 72 of flange 34 in 
the embodiment of Figure 4 is slightly less thaii the radial thickness of wall portion 46 in the 
embodiment of Figures 1-3 axially forwardly adjacent recess 74. With regard to the structural 
difference, grommet 14A is provided with a second radially outwardly extending circumferential 
flange 82 spaced forwardly pf face 72 of flange 34 so as to provide a recess 84 with outer surface 78 
of the connecting wall portion/ It will be appreciated that the axial arid r^difd diriiensions of reces^^ 
74 and 84 of gronimets 1 4 and 1 4 A will be as reqiiired for sealing intereiigagefnent with an opening 
in a watershield or other wall, panel or plate on which the grommet is to be rnounted. 

In use, as will be appreciated from the drawings and the deiscription herein, the grommet is 
mounted on wiring harness 1 0, such as at the time of manufacture, and is located on the harness so 
as to be in the correct location for connection with the substrate component on which it is to be. 
mounted which, in the illustrated em^bodiment, is watershield 12 to be mounted on a vehicle door 
inner panel. When the watershield bias been so mounted; the installer accesses the connector 28 by 
reaching through to the wet side 1 6 of the watershield, pulls the latter and the wiring harness through 
the opening toward the dry side 18 of the shield and then grasps and pulls grommet 14 or 14A 
outwardly of side 1 8 for the peripheral edge pf opening 20 to engage in the grommet recess with face 
72 of flange 34 pf the grommet engaging against the wet side of the shield. In addition tp, or as an 
alternative to sealingly interengaging the gromrriet and shield thrpugh.the. use of a recess in the 
grommet, the planar side 72 of flange 34, or the side 16 of the shield adjacent the periphery of 
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opening 20 can be provided with an adhesive for sealingly bonding the grommet in place. It will be 
appreciated, of course, that if an adhesive sealing and bonding niounting is to be used, it would not 
; be necessary for grommet 1 4 to have recess 74 tiief ein or for gronimet 1 4 A to have flange 82 on wall 
portion 46 thereof. It will be further appreciated that if the moimting arrangement is through the use 
of a recess in the outer siirface of the gronimet, or a recess defined by a second flange on the outer 
surface, the outer diameter of flange 34 can be equal to and preferably slightly larger than the 
diameter of outer surface 78 of the grommet at the end thereof adjacent the flange. A diameter larger 
than thait of surface 78 is preferred to optimize the resistance against pulling the groinmet through 
opening 20 duriiig installation. It will be appreci^ited that these dimensioiial variations \vill depend 
at least in part on the material of the watershield or other component onto which the grommet is to 
be mounted and the thickness there^ 

While considerable emphasis has been placed herein on preferred embodiments of the 
invention, it will be appreciated that other embodiments can be made and that modifications caii be 
made to the preferred embodiments without departing fi-oin the principals of the invention. In 
particular in tiiis respect, it will be appreciated that the gronimet may include; one, or more than two, 
re-entrant wall portions between the opposite ends thereof. The foregoing and other inodificatioiis 
will be obvious or suggested to others upon a reading and understanding of the disclosme hereiii, 
whereby it is to be distinctly understood that the foregoing descriptive matter is to be interpreted 
nierely as illustrattive of the invention and . 


